The significant structure theory of quantum liquids such as hydrogen, deuterium, and helium has been applied to the physical adsorption occurring in the submonolayer region. The partition function for the twodimensional adsorbed fluid has been derived. The properties of isothermal and isosteric heat show good agreement with the available data from the literature.
McAlpin and Pierotti (1, 2) applied the significant structure theory of liquids (3, 4) to a simplified system whose surface is a structureless uniform plane and in which physical adsorption occurs in the submonolayer region (5) (6) (7) . According to their model, it is assumed that the adsorbed phase is a two-dimensional fluid adsorbed on a solid, energetically homogeneous, plane surface.
In this paper, we extend the significant structure theory of f' is the partition function for the vibration normal to the surface and is exp(-hp1/2kT)/(l -e-hI/kT) fint is given as frot = [6] here y = (1/2S + 1) (h2/2irmkT)(L/Aom)0 == Oc [71 [8] In Eq. 6 and 8, the + sign is for Bose-Einstein statistics, while the -sign is for those cases where Fermi-Dirac statistics is followed.
In deriving Eq. 6, both weak degeneracy and spin degeneracy were introduced. The remaining notation used in Eq. 6 is defined above. Combining Eq. 3-8, fads is written as
X {f tfinteU0IRT} Nm(le) [9] then, the chemical potential of the adsorbed phase toads is defined as THE ADSORPTION ISOTHERM For equilibrium, the chemical potential for the adsorbed phase and for the gas phase must be equal:
[131 Here -fgas/kT = -(iugas/kT) -ln p and uA gas = -kT ln (2-mkT) kTfint.
With Eq. 13, the adsorption isotherm is given as Meads = (MAads/1N)A,.,T [10] Aads = -kTln fads.
[11]
Using the relations (Eq. 10 and 11), ,uads can be written in detailed form: Table 3 . The spin degeneracy factor, 11(2S + 1), is taken as the average values, taking into account the fraction of ortho and para constituents for H2 and D2 (16) at each temperature. y-values for which 0 < y < 1 satisfy the criteria of weak degeneracy.
